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(54) RECORDING/REPRODUCING SEPARATED MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the track width 
narrowable and to facilitatable the control of the gap 
depth by providing an upper magnetic pole with 
respectively separated magnetic pole part, magnetic pole 
and yoke part, forming the magnetic pole part on an 
insulating layer for gap depth regulation on a gap layer 
on the magnetic recording side and magnetically 
connecting the yoke part to the upper surface of the 
magnetic pole part and the upper surface of the 
magnetic pole at the same height. 

SOLUTION: A gap layer 3 is formed on a lower magnetic 
pole 2 and an insulating layer 4 for gap depth regulation 
is formed at a part of the gap layer 3. A magnetic pole 
part 5 is formed on the insulating layer 4 for gap depth 
regulation by a resist 31. The height of the resist 31 can 
be determined and reduced corresponding to the height 
of the magnetic pole part 5 regardless of a coil or yoke 
part 12 and the track width of the magnetic pole part 5 
can be formed narrow. A notched part 9 is formed on 
the magnetic recording side of the magnetic pole part 5 corresponding to the thickness of the 
insulating layer 4 for gap depth regulation and filled with a non-magnetic substance. The gap 
depth of the magnetic pole part 5 can be determined by the top end portion of the insulating 
layer 4 for gap depth regulation and can be highly accurately controlled. 
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9, C©«(KCJ;-3T3-^«»fi!EHfK*W* 
&«-rft£©JRT<& ±fBH^©m6©« 

j$te, BsgfttsM-rsft'jwH-^aBw^ss&affitt© 
^«s»riExa**iiite'b©t-r*i:i:* s "c**. 

[0 0 4 5] JBl©»ttKl-3^T. 

»jfeffltt*H©a«E»ffi«©*»** v y *« 

[0 0 4 6] SSC Sg 1 ©JE^C&^T. BSffiSBfcm 

«i±»c»i«*n<5««as©±»iif«fcofi<"<"*«io^* 
scsfiiA, «D*s«©±»ifi«. ^y^tsm^m 

*J5£T<&-5. 9J0*£8Bte, a&SI$©iS£ 

[0 0 4 7] ±E«««©*Jfc#«*.*9J 9 
I^T, J^T©«^i:"r?)Clt*iT-$So «J0^*«Bfc* 
»ta*l©«J«tt. ffl0W»O)ISS*ty^«*I 
jefflf6*Ji©JP*J:Dfi^*«T?»*. «JD**«K** 
tt<&JS2©«MHi, «JD $?*«©«* fc^v^SS* 
)feffllft*Ji©t(I**» ««E*iB*»6aBra— ©SSi: 

-r*«riEfr*. una. ^ty^s^iSfflifefti© 

[0 0 4 8] «J0.^*«C*Jt*SB3©*«tt. a<S£B 
fc»«T*3-£«©a»E*ffifflI©*»£. ^J0^# 

a5©^«ti^e[B$>-&<' : '«^tt--5«fiS<tf cm 

«J0^*WK:4iW**4©*lfi!Ett. 
«|*3ftO«tt«£a«tt©M©IH«S#«tt**"?*R 

b, «s»t*«tt«tastt©«-t»®*ra— 

$tib, ;nti:^. n-f;U36»658^-r*»©lfc»* 

[0 0 4 9] Sfc, ±E«0**»C*W**5©*J5E 

c*5^r. a«fBtaaa©m©ia«c«a9!snfc#» 

tt^©¥ffi±C3-f ;U^^fiKb. 

;W^*=*;U#'J->>y (CMP) KJ;»3#ric-r*. ^ 



(7) 
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W & «J 8! J J; -p T ¥ S 14 R rXrl* & © ftiJ ffl * ^ S i -T * £ 
CO 0 5 0] ^1 ©JgfigKiS^T. .^r^'yZfm±\zmi$. 

iv>TB- isstu nnfc.fcoT»B»©W;* UP 

[0 0 5 1] Sfc, »1©»«K*^T, 8Sffi£ttS 

3wtW^0. 5 w t -5 £ 

[0 0 5 2] »&*taj«4:-r*»^K*l'»T, ttffffi© 
3 -*«©»*«#««£ 0*£;T** 
f£C<fc-?T, ^S&EflHWfSWidi:*^*. 

O/W h) 

[0 0 5 3] Sfc. »l©«8Bfc*^T, 3-^35©;? 
SLTNLTS di#Tt* 
[0 0 5 4] *f£ViV)&2 <DMm\%* 'PtZ< ii*>ffiMM 

HI, ttglE&StinFflHBS, ^i-y^B, ±«««, 
#«ttB, iRtf:*-/V-3— h&©ISB®&BtfiLTfflf 

[0 0 5 5] 12 0»iC<knH ±gl5ffiS@K>±^tCfi 

[0 0 5 6] Sfc, #5S91©aS3©JgSgtt. '>&<ife 
SB^tEeBfflJlCiS^T^V y 7B£^T*f|i$£i±Ta 

ft£3-^g&<h£fi;L, ±gBffiBl&tt, Tgpmg. ^7 
[0 0 5 7] ®3©JgffitC<ktl«. ±gBffiSg£!&ffigl$£: 

«S3^;us*3-*»s#ji!rr*tt§i:»©. asa$£ 

[0 0 5 8] ±ELfc#89l©JfSl~3©»IBfc: 



l:±nH iBfS'Ny F©a«©F?y 2*ITw£:afcje>S 

aft'w H©as»arX3— ^»© 

ffiJ&^JP£©fMW^B£&37c#>,- At— hit 
[0 0 5 9] 

#J8L&#e>SMfflfc:lftirf 5. A is, ETF©«-ia©i»93 
Cfit>T, l^A-y F (E»S£*M*St«»"'NvF> K 

? F©«M#lR]^©ffi«;&tf£lift«S"CaL, TSBfiS 

fc, €rHfciSUT, ffi^y F U EftAy 

Fg$#©^LT<^£. 

[0060] 02tt*5SK©a»^y F©«ti*ia-e& 

0. ^2 (a) ta±»«««!^6Jl&¥lBiaT*0. 0 

2 (b) \imm&&MzwimmT'&2>. 02 <t>> ©w 

®0lti5Vvc, F 1 ttTSB«8l2±C, ¥*y 

^13, 4. MSB 5, mm 

ft 6, 3-f;i>g 1 0, JfeJtB 1 1. 3-*gBl 2, 

/t— 3— hffll 3f&8tlLtI^, aS^5,i:3 

y 7B 3 £TgB5B& 2 i:{c«toTa^lHlSS 

[0 0 6 1] iMISiS2 1 KiSl^T, affiS$5 t^-v 

y^B3 iT«a«2©««as»*««ab, a^asst 
Tgca«ii©ra©a*t«toTa»t»ffi©s^ii*-»« 

V»tttt*.ffib*fT-5. a*. F 1 £X5-f^- 

tTS«-&Kf4. ««E»iB2 1 l»±IAB S (17 

7i^) fcflSjjTTS. 
[0 0 6 2] 3^y:/B3«. TfB««2±K::&lr»T, 

anft6 *^fi£-r-5/ti!?)©A*y^xju— *-jh 5£® 

5©^»;^Gd (&£W;iXP — hA-f F<hfcS 
5) £^#-3 *>©-?& 9, fi83CE@B2 HM©5fcSSSB# 

7 7"!! S G d ©f T I'-zX 

[0 0 6 3] EBSgB5«. a^fS^®2 HlO^t'^ 
I3^^vy :/8R£&£J?Jftt*jf 4 ©-«K*»»tT» 
J*-T4. aS^5tt^M*Wb7=:til5jtT$.9, 

ffl*6IWi4±K:»j*b«a«5©M*J:«3fi<»flc-r 
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i-m <D$m\t ** <fc o T 0 % % SB 9 * Mf& t Z> . 
[0 0 6 4] ttff&6tt. T^®®2±cD=¥^<y^l3 

sn-misg&s wlti^. jssgssswsnaw:, ^ 

[0 0 6 5] ^)CI^#IH59taS^5cD-gi5taffitt6 

ta^gC8<D±gi5®«. i^— ©its^-e&oiwi— ffi2 o * 

JB(KLTV>*. Sia^8©5F®2 0±fctta-fJH 1 0 

i i wss^ns. i^D-fjUi^iis 

^iitSut^t^. □'fJUlORIflMMllC 

[0 0 6 6] -3^)Vm 1 OSZ/^B 1 1 ©-k^fcte. 

3-^SBl 2te¥®2 0±fc*5UTSS 
ffiSB 5 5 £©asttS5#fc*JV»T, 

3 — 2©»«B«iBfl!l©SlMB2 4tt. <2J0:X#SB 

1 2 (ommzmm 2 1 #j©t£*$ 2 6 anas 5 © 

&*ffl 2 5 i IPlftB, »-SW*&SS2 5*>&&*©&B£ 
[0 0 6 7] *&, 3-^SBl 2te¥H2 0 _bfc::fe^T 
T. 2 ©ttJMEfitafll©** 2 7 tt. BSffitt 

6©««e»iB«©SMlU:?>*(r3&£U a*©««2 8 

[0 0 6 8] ^0^^959, MS55©— 35. 3-^SB 
12, a»tt6©— «©±#tt7;U5±»©#?KttttK 
ioTII/\ 3— MBl 3«#J*TS. 02 

(a) A*-n-hg&l 3ft±**>6S.fcHT* 

[0 0 6 9] &*5, 0 2 fcfel^T, LylttAPEXi 
^Jl9^$aR9©3i-6±*^±SSi:WBEfl!i**U Ly2 
tt«J0^*»9OSL'6±38*'5±«li3-^»l 2©J£# 
(ftS<5 2) STW^Si (K8S©— 0>J<tbT6 
Mm) *iSU Ly 3tt«D*#»9©&5J:a*0±S» 
i3- ^g|5l 2©5fc>SS2 4 <h©E6iSi£*UTH&. * 
fc, 3-^fflll 2©fl5«2 4i««»5©«illl2 5£© 
f£Ritt. — CajtUT3 tfmttS. 3-^3512 
Oft*2 4*»61WEJg^jiR (ft* 2) ST?Ol£««t)ftflE 

[0 0 7 0] *&. APEX3ft»6««e6©3fe«l*T?© 

SggiteLmT'^U 3-^SBl 2©5BmtBSs*® 2 1 M© 
SSS2 6*^3^M 1 0©5"ciS^T©KBS«Lm ft 

su n-f »ji i o©»iii*>6aae6©5fe«ii*T©re 



»JLmcTiLT^i>. 6 ©S1£77|S]© 

g^teLbg (-iil/tl0/im) £t*L> 
©fcJStf»6TW««2©«*£'P©rei«ttL u p bTi 

u aa^6©a«i*»6T«as2©«ii»*T©iE«© 

— W*3 jimT**5. 
[0 0 7 1] £/t. 0 2 (a) fciS^T, ES@SP5©h 

3-4?SM 2 ©"HEWITT* U TSBS&S 2 ©ifgteWm 
i dTr*bT</i-So 

[0 0 7 2] *5BW©«a^f Hfc#J*"*"*^JB 

IdO^T, B3fl)7n-ft-h. 04, 5©^)©<£* 
LfclgrB0, 06, 7©^0**bfe^H*ffl^Tift 

&*5- 7Q- ^-V — h + © (a) ~ (i) te> 
04, 5©0#f$-5t (a) ~ (i) i*fJS^iirT^LT 
^■5. 04, 5©#rffi0K:i5V>T> #tB0©:£7j _ 

[0 0 7 3] «Uae>tC, SSSfc'Vy H»l 2 0 £ffi2/£-f 
-5. 08, 9twti5l:. Sife's* H«l 2 0ttT» 

->-;n^ i 2 2±i:«^i 2 i ^ml, 

f 1 2 litciaJS"- ;PF«»riJUT*J«"r*. 

y HflJl 0 0ftW*^y F«l 2 0±K:»*f*. -© 

t*, S^-v HUH 2 0©±«5'-;H*ttE*^y H 

§151 o o'©T«W«i o 2**laT^a. 
[0 0 7 4] 04 (a) \Z&^X, T«aW2*»(8U 
Ufy7"Sl) , RT»««2±©/'W*x;i'--*- 

flEi-ra Ufy7"S2) . ^t77"13©± 

(jrr«. ^vv7 p Si^^ffl*6iii:S4©JP$©-«aJi:b 
Tl ummmt-TZ Ut77*S3) . 

[0 0 7 5] WZ. 04 (b) ir*5V^T, a®gB5S^ 
MSfcJiCl/yX h 3 1 Uv'X h 3 1 

a, a@gP5©j*^2r}gB£-ra^so«.j¥^-cabn«j; 

±D»<»riE-r*Ili:*»tr**. 0 6 (a) BkvXh 
3 1 S»*Ufc«»ftwbTV»*. 

[0 0 7 6] 0 4 (c) \Z&^T. VV'T. h 3 1 Sr^fiS 

&Of«att6 tJ4*»»©U^Xh*l»*UT, JPt 
3 3Sr^^-T-5. 0 6 (b) ttl^S^X h 3 1 \ZM3 3 £ 

[0 0 7 7] affi^5^^fi)cTa!fl5^«. l/yXb3 1 

^fig-r^. 1/-/Xf3 1©»^4 5(iiritbfcl^l: 
tt. 77,<iP hJfcl OttntfO. 5 (im©h77? 

[0 0 7 8] 0 4 (d) KiS^T, l/-^h3 1l3« 
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•5. 0 6 (c) $13 3ft\ZW.M&5&MmVfzVim 

[0 0 7 9] l&lig$5;Rtfl&ffli6 £«5»£LfcSL H? 
Xh3l4iSt5. tomb 5 1*. «jMB«Bij&>&3 i * 

femmmm4<D-mzwzMi$.-r2>. £©*:#, 
±izmi&2nrz$m\$. ^^yy@3±\zm^ntz^ 

[0080] ®7 (d) mm^5 

£<Dfe2<Dmm\tSXl : <D£?\Zti.2>. MM 5 

a* +• 3 -kRtf* ^ y £ mizmmmm 4±\z 

»USftTtJ4. *©fc«>. **v7m3±\ZMtfL-2tL 

rzmm 5 «b&. 6 * o t» * -v y« 3 © m 2 « 
mmmm4<Dm2£&inm-hrzmzfzVM<tzz> 

[0 0 8 1] SB® 5©5 U V^fT^. £©&S 

a«5oT*K**»»Ji3am r .ai5«S2©«* h9 

y^«Twfc^to*»»fiDf^ffli, T.'ryZfS 4 ©Xg 

LTH<ff©ifiS3 fTSflUBt© 2 ^©fl^^fr. 
[0 0 8 2] 07 (e) KjjVT.fcSK:, 5U>^(t fiS 

»JB3atTFa8«S2*«H!JUT5'J>^«Bl 4 S#J* 
■T*. uOailtiot, ffiftj|3£TSH&li2©tt& 
1^— © h^y^ifiTwKS^^n*. 3 *#EA/-C 

T»Sffl 2 iBiS 5 Of* h 5 y fiTwO^btS 

[0 0 8 3] *&, &gg|5 5 6 <>:©]* £©18:11 

ts. 

[0 0 8 4] £©X@«, 04 (e) fc*3V>T, 

[0 0 8 5] ttffffi5£B«&6£0>ffi3<agH££f2l* 
*<Ufca, 04 (f) fc5S*-«k5fc, l/^h32S 
RfcSU mffigB5Sr/8SStt6ro±®, 9*^35 9 

8) ft f^e^14^t,^igt^7 Sr«SL®5. K«& 



$-5 (Xf 6) . 

[0 0 8 6] «Jibfclft»#7SCMP (dr3£ 

(g) K*5^T, 4 s +y^'«*a^ffl»»Ji4±fc»* 
atlTlr»««««5©— «itt6i««*liJtS 
*T?*filM*7 SWMf *. HOCMP7yyfc«fc*WIW 
CioT, «30^€ra59 £fiS11g&5©-g&,i:±ItS:gB8 t 

M®&6<n&±.ffi&m-<Dftzizsf)B{k-rzo z\<omm 

nfc«««5©-*£Mtt6£ttH-?iss4:fc*. * 

fc, «3 0^#^9s.^a^:gB8©jai)e)iisnfc«iit«© 
itH-sstas. z\(Dm~ i^£©s«> 07 (f) 

[0 0 8 7] dOt*, ttSUBflkSffllOttSffi 5 ©±S 

a6 , W»J K <fc o T t> S5 £ fc£fefc-&r— St i & * . ^HSB 
5©E5£W\ Xry^S 4ro6otfflliXry^S 5 

7) o 

[0 0 8 8] "A\Z, 05 (h) fci5V»T, ^mtVtzM 

8) , n^JUlOSMtS UryyS9) . d© 
P-fJWI 1 0 SffiftJI 1 1 TI^Tfl&iPKLfcS, 

1 0) . yuDWl)Vm 1 1 t»J«T* Ury^S 1 

i) . nn&itDS-rjiticioT, 3-f;p»*«ji-r 

[0 0 8 9] 3-f;H*»*Ufc», 0 7 (f) t^-r 
J; 5 C 1 1 © -hSBC 3 — 1 2 Sr^figT-S. 

3-£gBl 2©MS«, ^®a55cogtij®±st/aaft 

6©*ffi®_kK:JBJSU SS8igB5«h3-^gBl 2taffi 

•r-5. ^©tfr. 3-^si5i 2 ^^-r^/^—vp-ri? 

1 2) . 

[0 0 9 0] 3-*3il2Sf^l,tt, IBS's^HgR 

i^ast^Sjtt-rssi^muiB^ (Hstf-ri 1 3t-i 

■T) ^^^bfe^ (X^-^T'S 1 3) . 0 5 ( i ) \Z* 

3£J{*fi£-t-5 Ut«^S14) . 
[0 0 9 1 ] A— a- b& 1 3 ©±®*««iDXfc 

iogismixjs^'i i 3©s®£eai£-a- Uf7^s 
1 5) , mi^mv^i 1 3©^®i-^i i 4^s6 

■3fti6Et5 (X-^^^S 16). 
[0 0 9 2] ttlMJlPXtioTX^'f ^— CSni-rSt 
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[0093] as (i) *\z\$, —&mn\zmm 

5 ±fcitSES5*UT^a ttf?^S17) . 

[0 0 9 4] *58WO««'Ny HO**fi»l8K:J;*l«, 
&T© (a) ~ (j) ©#S**ft*f*Clt3a«Tf**. 

[0 0 9 5] ( a ) Ittff&klcW 0 £ i 

KioT. mM&V&iS OPS) tt^wTWafcJsA 

[0 0 9 6] (b) fi8aSRtSSffittcp^t*5ViT. a 

MPC«k*¥fiffc©*&*ftH»-5 fiS«fe 

©^©liS^te, t<£*©0. 2 Mm 

[0 0 9 7] (c) **y:7*£fta««©f&«l$fcje 
aft* «S«©*S£**y:7S3© 
3l©tf&t?#ft«d>S-fr*::£a«T?*. «SM*ttotf& 
og-ft^^-a-^ciatT^s. angBoiSfst^+y 

78S£©Sg©Wre>-3i§r«, «e3feCD 0 . 3/im*5 0. 1 

[0 0 9 8] <d) a««£3-*«£ftfflBUfc#i«-r 

T#-5o 77s^.i7 bit 1 0T, 0. 5 m m© h 5 y £ 49 
ft»*Ci«»-C**. 

[0099] (e) asauta— ^»iftffl9jt»j«"r 

^tb©«*<=>-3i*te, 3wt %fr*> 0. 5wt%t5Jc#-r 
[0100] (f) iSSia-fffliSWJtMt 

ia©a#ft««), o/wftBkn-rftni^T?**. 

[0 10 1] (g) «S«i3-^«ift«*JK»ritK 

j; o 3 - * as co m * ft assis ± o » < -r * z. t k <t o 

T, 3 — £gB©-f >y^^>X^IiLT, NLTS 
[0 1 0 2]' (h) «««£3 — *«£ftfi»JK:»J*K: 

«k 0 3 - 4? ffi ft aSSB «k 0 A ift st t -r * c t \z ± t . 
M*8E8tftttttU »H«»ttSilt»4Ci:!J»T*S. 
(i) a@a$> ««tt&tf#IMBft J Ffifl:-rsi:£fc«J: 



5T. «K»±»r3-f JUftlE»KE«r«J:t««T#, 
3-r;KoiB«lfy^ft»E»*^t*«Tf**. Sfc, HIS: 
«ft ^-<SfO«eilH4©.i«V>*BI»« tT* £ 1 1 J: 

[0 10 3] 3>f ^fcTy^tt. 1. 5tfmit5:t!l« 

a±#tc«t«.n'f;ngtn:co±#ft«]a!l-r-5 c 

[0104] ( j ) fifrngB. ®B&&tf*««ft¥»fl: 
k*vst, cMPctoTaafflR^saaaftwiw-rs 

[0 10 5] ##ggn©a^v/\-;/ Ffc&^T, a«fB©ffi 
ft»±Bif*X7-f ^— fr*^i»c«k'3T, a^E 

[0 10 6] 

j**iH»«ff©^--ftHMHu a»&tt©*!i»ft*» 

[0107] tft£±5t, mnmm^mmmm.^-y h 
ft/j^bu, its^afc-r* 

[HiB©flMiftlK91] 

[01] ^QBOiftfBS^I^iS^? KSKWtS 

^©wia 

[02] *»§8©a»E»«-*M«ft^i!/ HOtllSHT? 

[03] #«w©a«E«#*sHtt«^v i* 
^igft saKt -a >t #>© ^ □ — ^ -v — h ~e$> z> . 

[04] *mR<nm%mmttMmrn.m.^v k 
^ i® ft s& w -r -5 » CD »r a 0 -q & & . 

[05] *»9l©««e»#«fflaa^v KftJBfRTS 
[06] *5fiW08BEStE»^*SI«»^y PftJBBET* 

[07] *«E©a«E»#»s««^v Kft»j*-r* 
[0 8] E»s*»ma!a«^y ho— **w©«ish 

[09] feisnfefrHs^a^'y K©-«^j©ifS0 

[01 0] flE3fe©aSt^y h*©— »J*Ig0!lftSf HT 
[011] f*ffll^y H©IW«^ft»wr<5fc«>0 . 

[012] fi£*©±^asft^^-r-srciie)©uv ! ^ hft 

KEf ^> n> ©«tBS#4« 0T- » % . 
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6 
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2 2 


£SftB (APEX) 


7 
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2 3, 
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2 5, 
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3 1, 
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3 3, 
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1 1 


, ii', ill 
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h 5 y £ H 


1 2 


,112 


s 
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[HI] [02] 




[09] 



100 tafS^v K 



105 



J 02 
121 

122 



120 n±^y K 
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S1 
S2 
S3 

S4 

S5 

S6 

S7 
S8 
S9 
S10 

S11 

S12 
S13 
S14 
S15 

S16 
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[13] 



( Wife ) 



TtmfcZMtfL-? * (a) 

1 ~ 



(T;u = ^-X/^^5 U>^)(f) 
1 



cmp?»; zfx-^mti- -5 (g) 



1 



n-Olx£ff2Jitr-5(h) 
1 



3>r;u^^j$-r-5(h) 



3— ^sps^-r-sch) 



X 



§ I £ tB U Jffi^ £ 46 o £ T? ffS fit? -5 
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[EH] 



1 




niiiiiiitiraii:a^un^i|iqim:»g^m^ 
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[Ell] 



[01 2] 




Cb) 



□ □ C±f 




(d) 



(.) 





(72) mnm hm #h 
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